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The aim of study was to investigate the relationship between oral health and nutritional status in a population
of elderly patients with systemic chronic or acute pathology. Materials and method: Prospective cross-
sectional clinical investigation of 115 aged patients (> 60 yo; mean age 66.2) from the Clinical Foundation,
Faculty of Dental Medicine, University of Medicine and Pharmacy of Iasi. In the first stage of the study, the
patients (able to understand and communicate) were submitted to a mini-test for the assessment of the
mental status (MMSE) . In the second stage of the study, a questionnaire was used to record demographic
and socioeconomic data of the subjects as well as information regarding systemic status and nutritional
facts. In the third stage of the study, the nutritional status was evaluated by using Mini-Nutritional Assessment
questionnaire (MNA). Finally, the oral status was evaluated by using clinical and radiographical exams as
well as geriatric oral health assessment index (GOHAI). Results: Of the 60 old adults, 6% were severely
malnourished, and 37.4% presented malnourished risk. 49.6% of the old people had difficulties eating firm
foods, 25% of them being unable to prepare meals. Regarding oral status, only 5.2% had at least 20 natural
teeth, 55.6% required dental care for decayed or broken teeth, 69.6% were affected by xerostomia, 21% of
the completely or partial edentulous people were untreated by removable dentures, 25% of the edentulous
patients complained by ill-fitted removable dentures. Conclusion: Lack of education, treatment with over 3
drugs daily, physical inability to buy foods or to prepare meals, as well as the difficulties eating firm foods are
strongly associated with poor nutritional status. Also, the need for dental care was associated to nutritional
deficiency.
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The increase of the proportion of aged people in total
population is a global phenomenon, with an increment from
only 8% in 1950, to 10% in 2010, being estimated to reach
21% in 2050 [1]. In Romania, due to demographic changes
(migration of young adults) and low birth rate, the old
population (> 60) reached 21% [2]. This percent is similar
to other developed countries like Japan (26%), Italy (21%),
Germany (21%), Sweden (20%), UK (18%) [3].

Elderly people are a population with unsatisfactory oral
health and high risk of poor nutritional status, due to
physical, physiological, and psychosocial factors [4]. The
diet of old people is characterized by low energy and
nutrient content, as well as deficiencies in calcium, zinc,
magnesium, iron, vitamin D, vitamin B6, vitamin B12,
vitamin E, thiamin, retinol, carotenes, and folic acid [5, 6].
The supply of proper oral health care to old people is
deficient due to inadequate resources and time, the lack
of motivation and interest for oral health care of seniors or
their relatives, changed eating habits or saliva quality and
composition, and behavioral changes in terms of oral
hygiene, and decrease income as well [7].

Despite the evidences that suggest the implications of
the unsatisfactory oral health for general systemic health,
the association between oral health and nutritional status
is still debatable [8-10].

Experimental part
We aimed to investigate the relationship between oral

health and nutritional status in a population of elderly
patients with systemic chronic or acute pathology.

Methods
The research consisted of a prospective, cross-sectional

clinical investigation of 115 aged patients (> 60yo; mean
age 66.2) from Clinical Foundation, Faculty of Dental
Medicine, Grigore T. Popa University of Medicine and
Pharmacy of Iasi. The inclusion criteria were as follows:
patients without dialysis, cancer, malabsorption syndrome,
able to understand and communicate. The demographic
data of the study group were collected, the information
regarding the systemic status of the study group being
either recorded. Nutritional input along with data related to
the oral health of the study group were also collected. In
the second stage of the study, a questionnaire was used to
record demographic and socioeconomic data of the
subjects (such as age, gender, life conditions, education
level, income), as well as data regarding systemic status.
The medical data included the type and evolution of
systemic pathology (diabetes, cardiovascular pathology,
respiratory diseases, rheumatoid arthritis), as well as cure
and medication. The required nutritional informations were
related to the possibility to prepare the meals, the foods
quantity and texture. Moreover, weight and height were
recorded for a proper BMI (body mass index) estimation.

In the third stage of the study, the nutritional status was
evaluated by using Mini-Nutritional Assessment
questionnaire (MNA). The questionnaire included
anthropometric evaluation, diet features, environment data,
as well as self-assessment of the systemic health and
nutritional status. The final score allowed the classification
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of subjects in three categories: proper nutritional status
(>23.5); malnutrition risk (17-23.5); malnutrition (<17).

In the fourth stage of the study, the oral health status
was determined, by using clinical and radiographical
exams. Also, it was used geriatric oral health assessment
index (GOHAI) to determine subjects’ self-perception of
the oral health status and need for oral care. The oral health
recorded parameters were as follows:

-number of the remaining teeth (≥20, <20, total
edentation);

-type and status of dentures (well-fit, mal-fit);
-pain during mastication;
-xerostomia.
The GOHAI questionnaire (12 questions) was used to

evaluate the self-perception of the patients for their own
oral health-related issues and the need for oral health care,
regarding:

-oral functions;
-pain and discomfort due to the oral pathology;
-psychological and social aspects related to the oral

pathology.
-the need for dental treatment (considered for patients

with GOHAI ≥14).

Results and discussions
The demographic data of the study group are presented

in the table 1, while data regarding the systemic status of
the study group are presented in the table 2. Referring to
the nutritional status of the study group the results are
depicted in table 3.

The main collected data related to the oral health of the
study group are presented in table 4, while main results
concerning the GOHAI score for all the subjects included
in the study are included in table 5.

In the first stage of the study, the patients were submitted
to a mini-test (MMSE) for the assessment of the mental
status (patient able to understand and communicate)

(table 6). Only subjects with scores 24-30, with acceptable
cognitive status were included in study.

The relationship between the nutritional status and
demographic data is given in table 7. The results related to
the relationship between the nutritional status and the
systemic status are presented in the table 8. The results
related to the relationship between the nutritional status
and the nutritional subjects’ features are presented in the
table 9.

The results related to the relationship between the
nutritional status and the oral health are presented in the
table 10, while main results concerning the relationship
between the nutritional status and GOHAI score are
depicted in table 11. The nutritional data showed that 25%
of subjects were unable to prepare meals, and 23.5% were
unable to buy foods. 6% were severely malnourished, and
37.4% presented malnutrition risk. 49.6% of the old subjects
evaluated presented difficulties in eating firm foods.

Regarding the systemic status, 35.7% of subjects were
diagnosed with at least 3 chronic diseases (most
frequently, diabetes with hypertension and osteoporosis),
and 54.8% administered more than three drugs. In what
concerns the oral status, only 5.2% of subjects presented

 Table 1
DEMOGRAPHIC DATA IN THE STUDIED GROUP

Table 2
SYSTEMIC STATUS DATA

  Table 3
NUTRITIONAL DATA

Table 4
 ORAL HEALTH STATUS IN THE STUDIED GROUP

Table 5
GOHAI SCORE
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Table 9
NUTRITIONAL DATA vs. NUTRITIONAL STATUS

Table 6
MMSE SCORE (MENTAL STATUS)

Table 7
DEMOGRAPHIC DATA vs. NUTRITIONAL STATUS

Table 8
SYSTEMIC STATUS DATA vs. NUTRITIONAL STATUS

Table 10
ORAL STATUS IN THE STUDIED GROUP

at least 20 natural teeth, 55.6% required dental care for
decayed or broken teeth, 69.6% being affected by
xerostomia. 21% of the completely or partial edentulous
people were not treated with removable dentures, 25% of
the edentulous patients complaining of poorly-fitted
removable dentures.

This study describes the status of oral health and nutrition
for a group of aged patients requiring oral health care. The
study uses validated assessment tools and qualified dental
practitioners which practice daily on elderly people in the
Clinical Foundation, Faculty of Dental Medicine, University
of Medicine and Pharmacy of Iasi.
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Table 11
GOHAI score

Our study reveals a low proportion of severe
malnourished old people (6%), and moderate proportion
of the old subjects with risk of malnutrition (37.4%), despite
relative high proportion of elderly with difficulties in eating
firm foods (49.6%). Considering the high percentage of
subjects affected by xerostomia (69.6%), decayed and
broken teeth (55.6%), total or partial extended edentation
(94.8%), as well as the proportion of subjects untreated or
wearing unfitted removable dentures (21%), we concluded
that risk of malnutrition can be influenced by the oral
pathology. Cofounding factors must be considered as well,
as all subjects were affected by chronic or acute systemic
disorders.

Other studies on the same area found different results
upon the nutritional status: 62% were malnourished (55%
moderately malnourished, 7% severely malnourished), 82%
needed a dental referral. More people who had decayed or
broken natural teeth (77%) encountered difficulties eating
firm foods than those who had healthy natural teeth (23%)
[8]. Significant statistical differences were found between
old people with normal diet texture and those with hardship
eating firm foods related to their oral health status. 58% of
the subjects with a normal diet texture had unhealthy
changes to their teeth compared to 100% of subjects who
had a modified texture diet. 68% of the subjects with good
nutritional status reported never having deficiencies eating
hard foods, compared to only 30% of moderately
malnourished subjects. The conclusion of this study was
that malnutrition was strongly associated with poor life
quality and modified diet texture was associated with poor
nutritional status [8]. The differences are related to the
pool of old people as this study was performed on aged
care residents with higher degree of dependency and lower
levels of health care than patients from our study group.

During our research, a low level of perception of oral
health (highest GOHAI score) was associated with
elevated risk of nutritional deficiency (MNA <24), result
similar with other study that reported a 3.41 higher
nutritional risk for elderly people with poor perception of
their oral health [11].

Only a few studies were focused on the relation between
oral health, nutrition and quality of life are scarce [12, 13]. 
A systematic review of the relationship between poor
nutrition and oral health status in the elderly found lack of
methodological robustness and the use of validated
assessments. Of the 16 considered studies, only 3 of them
used a validated assessment tool [14]. In this context,
interpretation of the literature data is challenging, due to
the absence of universally agreed tests and the
multifactorial nature of both, poor oral health and
malnutrition along with a range of confounding factors
[14]. Interpretation of the results reported by studies must
consider that poor oral health and xerostomia have
previously been associated with reduced chewing function
and avoidance of firm foods by elderly people [15]. Also,
the poor dental status and the decrease of the life quality
can influence meals time and loneliness which will
negatively impact dietary intake [15, 16].

Oral pathology can lead to improper nutritional status,
by pain and discomfort related to dental caries, periodontal
disease and ill-fitted fixed dentures or removable dentures
[17-23]. Also, even treated with removable dentures, the
extended partial edentation or total edentation  affect
severely the digestive function and the nutritional status
[24,25]. 

This category of researches highlights the role of
maintaining a proper oral health as improper health status
can lead to underweight, that increases the risk of
infections and mortality [26,27].

Considering these data, the management of the elderly
requires a multidisciplinary, biomedical, psychological,
social, socio-demographic, administrative, legal,
economic, ethical and affective approach [28-30].

The interpretation of the results reported by various
researches is difficult due to the heterogeneity of
populations in anthropometric and nutritional parameters
and the use of different assessment tools related to oral
health status and nutritional status.

Further studies are required to investigate if regular oral
health assessments and therapeutic plans in elderly can
improve or reduce the decline of the nutritional status. Also,
specific researches performed on large populations can
better establish the relation between the growth of the
nutritional status and the improvement of oral health status
and quality of life. Recommendations for future practice
include increasing training and education of RACFs in terms
of oral health care and its connection with nutritional status
and quality of life, increased access to dental professionals
in RACFs and the importance of concurrent referrals to
dietitians when dental issues are identified.

Conclusions
The paucity of education, treatment with over 3 drugs

daily, physical inability to buy foods or to prepare meals, as
well as the difficulties in eating firm foods are strongly
associated with poor nutritional status. Moreover, our study
empowers for the need for dental care for these subjects,
as the shortfall of the oral status was strongly associated
to nutritional deficiencies.
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